Abstract. In this paper, we establish some new inequalities similar to Hilbert-type integral inequality, whose kernel is the homogeneous function and the best constant factors are also derived.
Introduction
If p > 1, 
where the constant factors π/(sin π/p) and pq are the best possible. Inequalities (1) and (2) ([4] ) has given a new Hilbert-type integral inequality with a homogeneous kernel of −λ -degree as follows:
Let p > 1, 
where the constant factor A λ (s) is the best possible in both inequalities (4) and (5) . For more general results, please refer to ( [5] ), ( [6] ) and ( [7] ) where ( [5] ) provides an unified treatment to Hilbert inequalities with general kernels, while ( [6] ) and ( [7] ) deals with the problems of the best possible constants in such inequalities (homogeneous case).
In the recent years, many new inequalities similar to (1), (2) and (3) have been established ([8] - [13] ). In 2010, Das and Sahoo ( [8] ) have given two new inequalities similar to Hardy-Hilbert's inequality (1) as follows:
Let p > 1,
where the constant factors pqB(r, s) and [qB(r, s)] p are the best possible. In 2010, Das and Sahoo ( [9] ) have also given two more new inequalities similar to Hardy-Hilbert's inequality (2) as follows:
where the constant factors Let f , g 0,
and α, β > 0. We define F(x) and G(x) as:
where
Very recently, Du and Miao ( [13] ) obtained the following inequality: Let f , g 0 and
and
Then we have
In ( [10] ) and ( [13] ), authors do not prove whether the constant factors are the best possible or not.
The main objective of this paper is to build some new inequalities similar to Hilbert-type integral inequalities (4) and (5), whose kernel is the homogeneous function with the best constant factors. As applications, some particular results are given.
Preliminary lemmas
In this section we shall prove lemmas, which play crucial roles in proving our main results.
LEMMA 2.1. Let p and q be conjugate parameters with p > 1 , and let λ , s, r > 0
and for y > 0 letting x = y u , it is easy to find that
equation (12) is valid. This completes the lemma.
unless f ≡ 0 . The constant is the best possible.
Proof. For x 1, we set
Simple computations yield for x > 1
f is increasing function on (1, ∞) and continuous on [1, ∞). In particular, we have f (x) f (1) = 0 , which gives the desired inequality.
Main results

THEOREM 3.1. Let p and q be conjugate parameters with p >
then the following two inequalities hold:
where the constant factors C λ (α, β , s, p, q) = C λ (s) Proof. By Hölder's inequality and Lemma 2.1, we have
Then by Hardy's inequality, (15) is valid. Supposing there exists a positive constant C < C λ (α, β , s, p, q), such that (15) is still valid when C λ (α, β , s, p, q) is replaced by C and for n >
as follows:
as n → ∞ and for x, y 1 , by Lemma 2.3, we have
Taking u = y x and by Fubini's theorem, we obtain
Again taking u = y x , we obtain
Similarly, we get
Hence by (17), we have
Then by Fatou lemma, we have
Hence, the constant factor C = C λ (α, β , s, p, q) is the best possible.
By Hölder's inequality and Lemma 2.1, we get
Hence again applying Lemma 2.1, we have
Then by Hardy's inequality, (16) 
